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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This inventions are a semiconductor device and its 
manufacture method, and a thing concerning improvement of the gate insulator layer especially. 
[0002] 

[Description of the Prior Art] With the element for which a gate insulator layer which is represented by 
the nonvolatile semiconductor memory (EEPROM) in which electric writing and electric elimination are 
possible in recent years is used as a tunnel insulator layer, the high electric field exceeding 10 MV/cm in 
the case of writing and elimination are impressed to a gate insulator layer. Moreover, such high electric 
field come to be impressed in the gate insulator layer of a logical operation element that it turns minutely 
in order to maintain the performance. In order that the electron which acquired high energy from electric 
field by impressing the above high electric fields to a gate insulator layer may pass, high dielectric- 
breakdown resistance is required from a gate insulator layer. 

[0003] Experiential technique [ say / using the conditions with which parameters, such as formation 
temperature and formation atmosphere, are changed, various insulator layers are formed, the gate 
insulator layer in the conventional technology estimates those electric properties, and spec, is filled ] has 
been taken. However, it is becoming difficult to fill the above-mentioned spec, with the present 
condition that a gate insulator layer becomes still thinner. 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, although high dielectric-breakdown resistance was 
required from the tunnel insulator layer of non- volatile memory, or the gate insulator layer of a logical 
operation element, it is very difficult to fill sufficient spec, and had become the factor which causes the 
reliability fall of an element etc. 

[0005] this invention is to offer the semiconductor device which it is made to the above-mentioned 
conventional problem, and reliability, such as a gate insulator layer, is raised, and can aim at 
improvement in the reliability of an element, or a property, and its manufacture method. 
[0006] 

[Means for Solving the Problem] The electrode by which the semiconductor device concerning this 
invention was formed through the insulator layer (gate insulator layer) containing the halogen on the 
semiconductor (gate electrode), It has at least the impurity diffusion field (source drain diffusion field) 
formed corresponding to the both ends of this electrode. Concentration of the halogen near the interface 
with the aforementioned electrode near the interface with the aforementioned semiconductor of the 
aforementioned insulator layer is characterized by equivalent to the concentration of the halogen near 
the direction center section of thickness of this insulator layer, or being more than it (it considers as 
Invention A). 

[0007] Typically, a polysilicon contest electrode is raised as a silicon substrate and a halogen as a 
semiconductor as the insulator layer (silicon nitride) and electrode which consist of the insulator layer 
(oxy-night RAIDO film) or silicon which consists of silicon, oxygen, and nitrogen as a fluorine and an 
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insulator layer, and nitrogen. In addition, it is also possible to use the ferroelectric film which has a 
perovskite structure as an insulator layer. 

[0008] For example, by introducing a fluorine into an interface transition layer, although much 
uncombined hands of silicon, small Si-H combination of binding energy, etc. exist in the interface 
transition layer near the interface with the silicon substrate of a gate insulator layer, when a fluorine 
carries out termination to the uncombined hand of silicon or the hydrogen of Si-H combination replaces 
by the fluorine, a large Si-F combination of binding energy can be formed. Moreover, a fluorine can act 
on a bent Si-0(or N)-Si combination simultaneously, and stress can be made to ease by separating into 
Si-0 (or N) and Si-F. Thereby, the property about the reliability of a gate insulator layer, such as a 
TDDB (Time Dependence Dielectric Breakdown) property at the time of impressing high electric field 
to a gate insulator layer for a long time, is improvable. 

[0009] Drawing 6 shows the improvement effect of the reliability when introducing a fluorine into both 
the interfaces of a gate insulator layer about the n channel MIS transistor which used the oxy-night 
RAIDO film for the gate insulator layer. A horizontal axis expresses the charge injection rate (Charge to 
Breakdown:Qbd) to the inside of a gate insulator layer until it results in dielectric breakdown at the time 
of continuing impressing fixed electric field, and the vertical axis expresses the accumulation percent 
defective P of dielectric breakdown as "In (-In (1-P))." According to this, it turns out by introducing a 
fluorine into both the interfaces of a gate insulator layer that the distribution configuration is improved. 
That is, although an improvement effect is seen when the fluorine of predetermined concentration is 
introduced only into one interface (interface by the side of the polysilicon contest used as the gate 
electrode of a gate insulator layer) of a gate insulator layer, and an electron is poured in from a silicon 
substrate, an improvement effect is not seen when an electron is poured in from a gate electrode. On the 
other hand, when a fluorine is introduced into both the interfaces of a gate insulator layer and an electron 
is poured in from which direction, it turns out that the Weibull-distribution configuration of Qbd is 
improved. 

[0010] Thus, while according to the aforementioned invention the defect density of both the interfaces of 
a gate insulator layer is reduced by the halogen and being able to improve dielectric-breakdown 
resistance, it becomes possible to suppress the increase in the low electric-field leakage current after 
impressing high electric-field stress to a gate insulator layer. Therefore, the reliability of a gate insulator 
layer improves and it becomes possible to aim at improvement in the reliability of an element, or a 
property. 

[001 1] The manufacture method of the semiconductor device corresponding to the aforementioned 
invention A In the manufacture method of a semiconductor device of having at least the electrode 
formed through the insulator layer on the semiconductor, and the impurity diffusion field formed 
corresponding to the both ends of this electrode It is characterized by introducing into the component of 
the aforementioned semiconductor, the aforementioned insulator layer, and the aforementioned electrode 
a halogen (ion of the matter which contains a halogen at least), and making both the interfaces of the 
aforementioned insulator layer diffuse the introduced halogen. Typically, to a semiconductor, a gate 
insulator layer, and a gate electrode composition film, an ion implantation is performed so that the peak 
of halogen concentration may come in a gate insulator layer, and both the interfaces of a gate insulator 
layer are made to diffuse a halogen with heat treatment. 

[0012] Moreover, the manufacture method of the semiconductor device corresponding to the 
aforementioned invention A is characterized by to make both the interfaces of the aforementioned 
insulator layer diffuse the halogen which introduced the halogen into the component of the 
aforementioned semiconductor and the aforementioned electrode, and was introduced into these 
semiconductors and the component of an electrode in the manufacture method of a semiconductor 
device of having at least the electrode formed through the insulator layer on the semiconductor, and the 
impurity diffusion field formed corresponding to the both ends of this electrode. After carrying out the 
ion implantation of the halogen to a semiconductor substrate, a gate electrode composition film is 
formed through a gate insulator layer, the ion implantation of the halogen is carried out to a gate 
electrode composition film after that, and both the interfaces of a gate insulator layer are made to diffuse 
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typically the halogen further introduced into the semiconductor substrate and the gate electrode 
composition film by the postheat treatment. 

[0013] According to the describing [ above ] all directions method, since a halogen can be effectively 
introduced near both the interfaces of a gate insulator layer (for example, the diffused halogen carries 
out a pile up by the interface of a gate insulator layer, and the concentration of the halogen near the 
interface becomes high.), as stated previously, the reliability of gate insulator layers, such as an 
improvement of a TDDB property, can be raised. 

[0014] For example, since a fluorine can diffuse the inside of an oxide film comparatively easily if a 
gate insulator layer is an oxide film when a fluorine tends to be introduced into the polycrystal silicon 
film of a gate electrode and it is going to introduce a fluorine to a gate insulator layer by thermal 
diffusion, it is also possible to introduce a fluorine into both the interfaces of an oxide film. However, 
when the oxy-night RAIDO film and nitride which suppress diffusion of a fluorine are used as a gate 
insulator layer, the fluorine of predetermined concentration cannot be introduced into the interface of a 
silicon substrate and a gate insulator layer. Although drawing 4 shows the profile of the depth direction 
of the fluorine at the time of diffusing a fluorine only from the polycrystal silicon film formed on the 
oxy-night RAIDO film, diffusion of a fluorine is suppressed by the field containing nitrogen and the 
fluorine has become is hard to be introduced into the interface of a silicon substrate and an oxy-night 
RAIDO film. On the other hand, although drawing 5 shows the profile of the depth direction of the 
fluorine at the time of introducing a fluorine into a gate insulator layer by the method of this invention, it 
can introduce a fluorine into both the interfaces of an oxy-night RAIDO film by high concentration. 
[0015] moreover, according to the 1st aforementioned method, by cutting the combination in a gate 
insulator layer in the case of the ion implantation of a halogen, when an insulating membrane structure is 
reconstructible with subsequent heat treatment, there is an advantage acquired arid said On the other 
hand, if the ion implantation of the halogen is carried out after the ion implantation of a halogen so that a 
gate insulator layer may be passed when hot heat treatment is impossible, it is difficult to reconstruct a 
gate insulation membrane structure. Since a gate insulator layer is made to diffuse the halogen 
introduced into the semiconductor substrate and the gate electrode composition film according to the 
2nd method, a halogen can be effectively introduced into both the interfaces of a gate insulator layer, 
without an ion implantation cutting the combination in a gate insulator layer. 

[0016] Moreover, the 1st electrode by which the semiconductor device concerning this invention was 
formed through the 1st insulator layer (1st gate insulator layer) containing the halogen on the 
semiconductor (gate electrode : 1st floating gate), The impurity diffusion field formed corresponding to 
the both ends of this 1st electrode (source drain diffusion field), It has at least the 2nd electrode (gate 
electrode : 2nd control gate) formed through the 2nd insulator layer (2nd gate insulator layer) containing 
the halogen on the electrode of the above 1st. The concentration of the halogen near the interface with 
the 1st electrode of the above near the interface with the aforementioned semiconductor of the 1st 
insulator layer of the above is equivalent to the concentration of the halogen near the direction center 
section of thickness of this 1st insulator layer, or more than it. Concentration of the halogen near the 
interface with the 2nd electrode of the above near the interface with the 1st electrode of the above of the 
2nd insulator layer of the above is characterized by equivalent to the concentration of the halogen near 
the direction center section of thickness of this 2nd insulator layer, or being more than it (it considers as 
Invention B). 

[0017] Typically, a poly silicon contest electrode is raised as a silicon substrate and a halogen as a 
semiconductor as an insulator layer (silicon nitride), the 1st, and 2nd electrodes which consist of the 
insulator layer (oxy-night RAIDO film) or silicon which consists of silicon, oxygen, and nitrogen as a 
fluorine and the 1st insulator layer, and nitrogen. 

[0018] According to the aforementioned invention, it becomes possible by introducing a halogen into 
both the interfaces of an insulator layer for the reliability of an insulator layer to improve and to aim at 
improvement in the reliability of an element, or a property, as the aforementioned invention A described. 
That is, it becomes possible by introducing a halogen into both the interfaces of the 1 st insulator layer 
and each 2nd insulator layer to make the property of the 2nd insulator layer under the 2nd electrode 
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which controls electronic receipts and payments for the 1st dielectric-breakdown resistance and stress 
leak property of an insulator layer of making an electron tunneling by high electric field to not only be to 
improve, but homogenize. 

[0019] The manufacture method of the semiconductor device corresponding to the aforementioned 
invention B The 1st electrode formed through the 1st insulator layer on the semiconductor, and the 
impurity diffusion field formed corresponding to the both ends of this 1st electrode, In the manufacture 
method of a semiconductor device of having at least the 2nd electrode formed through the 2nd insulator 
layer on the electrode of the above 1st A halogen is introduced into the component of the 
aforementioned semiconductor and the 1st electrode of the above, and the component of the 2nd 
electrode of the above at least. It is characterized by making both the interfaces of the 1st insulator layer 
of the above diffuse the halogen introduced into the component of the aforementioned semiconductor 
and the 1st electrode of the above, and making both the interfaces of the 2nd insulator layer of the above 
diffuse the halogen introduced into the component of the 1st electrode of the above, and the component 
of the 2nd electrode of the above. 

[0020] Moreover, the manufacture method of the semiconductor device corresponding to the 
aforementioned invention B The 1st electrode formed through the 1st insulator layer on the 
semiconductor, and the impurity diffusion field formed corresponding to the both ends of this 1st 
electrode, In the manufacture method of a semiconductor device of having at least the 2nd electrode 
formed through the 2nd insulator layer on the electrode of the above 1st After carrying out pattern 
formation of the 1st insulator layer of the above, the 1st electrode, the 2nd insulator layer, and the 2nd 
electrode, The 3rd insulator layer which contains a wrap halogen for these 1st insulator layers by which 
pattern formation was carried out, the 1st electrode, the 2nd insulator layer, and the 2nd electrode is 
formed, and it is characterized by making the above 1st and the 2nd insulator layer diffuse the halogen 
contained in this 3rd insulator layer. 

[0021] According to each aforementioned manufacture method, since a halogen can be effectively 
introduced near both the interfaces of each the 1st and 2nd insulator layers, it becomes possible for the 
reliability of an insulator layer to improve and to aim at improvement in the reliability of an element, or 
a property, as the aforementioned invention A described. 
[0022] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained in detail 
with reference to a drawing. 

[0023] First, the 1st operation gestalt of this invention is explained with reference to drawing 1 , drawing 
2 , and drawing 3 . 

[0024] In drawing 1 , the silicon thermal oxidation film 2 used as an isolation insulator layer is formed 
on the p-type-silicon substrate 1 . Moreover, the insulator layer 3 (oxy-night RAIDO film) which makes 
silicon, oxygen, and nitrogen a principal component as a gate insulator layer is formed in silicon- 
substrate 1 front face. The fluorine atom (generally halogen) is introduced into this gate insulator layer 
3. The concentration of this fluorine serves as that the concentration near both the interfaces of the gate 
insulator layer 3 is equivalent to the concentration near the center section of the gate insulator layer 3, or 
a distribution which becomes more than it. On the gate insulator layer 3, the polycrystal silicon film 4 
used as a gate electrode is formed. 

[0025] Moreover, the CVD silicon oxide 6 is formed on the polycrystal silicon film 4, and the silicon 
nitride 8 used as a side-attachment-wall insulator layer is formed in the side attachment wall of the gate 
electrode 4. Moreover, the n type source drain diffusion layers 7a and 7b are formed in silicon-substrate 
1 front face near the ends of the gate electrode 4 by the ion implantation of Lynn, and the silicide layer 9 
is formed in the source drain diffusion layer front face, furthermore — the CVD silicon oxide 10 used as 
the layer insulation film formed in the whole surface - contact -- opening of the hole is carried out and 
the aluminum electrode 1 1 which is wiring is formed 

[0026] Hereafter, the manufacturing process of the n channel MIS transistor shown in drawing 1 is 
explained with reference to drawing 2 (a) - drawing 3 (1). 

[0027] First, as shown in drawing 2 (a), the p-type-silicon substrate 1 of a field direction (100), specific 
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resistance 4 - 6-ohmcm is prepared, and the isolation insulator layer 2 with a thickness of about 0.6 
micrometers is formed in the front face of this p-type-silicon substrate 1 by the usual selective oxidation 
method. 

[0028] Next, after forming a silicon oxide with a thickness of 6nm by thermal oxidation by dryness 
oxygen as shown in this drawing (b) for example, the oxy-night RAIDO film 3 with which the nitrogen 
atom was introduced as a gate insulator layer is formed by exposing this silicon oxide into ammonia 
(NH3) gas atmosphere. Then, the polycrystal silicon film 4 with a thickness of 200nm it is thin to a gate 
electrode is deposited on the gate insulator layer 3. Phosphorus oxychloride (POC13) is used into this 
polycrystal silicon film, Lynn is diffused (for 850 degrees C and 30 minutes), and the polycrystal silicon 
film 4 is made to form into low resistance. 

[0029] Next, as shown in this drawing (c), the ion implantation of the fluorine is carried out to the whole 
surface by for example, acceleration voltage 80keV and dose lxl015cm-2. It is made for a concentration 
distribution of the fluorine immediately after an ion implantation to turn into a distribution which spread 
on the silicon substrate 1 and the polycrystal silicon film 4 with a peak of the inside of the oxy-night 
RAIDO film 3 at this time. Then, both the interfaces of the gate insulator layer 3 are made to diffuse the 
fluorine poured into the silicon substrate 1, the gate insulator layer 3, and the polycrystal silicon film 4 
by heat-treating this for 30 minutes 850 degrees C for example, in nitrogen-gas-atmosphere mind. By 
the pile up of the fluorine which the fluorine diffused and diffused etc., the fluorine concentration near 
both the interfaces of the gate insulator layer 3 becomes equivalent to the fluorine concentration near the 
center section of the gate insulator layer 3, or more than it. 

[0030] Next, as shown in this drawing (d), the CVD silicon oxide 6 is deposited on the polycrystal 
silicon film 4. Then, the polycrystal silicon film 4 and the CVD silicon oxide 6 are ********** e d by the 
reactive-ion-etching method using a resist mask, and the gate section is formed. 
[0031] Next, as shown in this drawing (e), the lxl015cm-2 ion implantation of Lynn is carried out by 
using the gate section as a mask. The poured-in phosphorus ion is distributed focusing on the peak depth 
depending on acceleration energy inside a silicon substrate. Then, for example, 950 degrees C and heat 
treatment for 30 seconds are performed, Lynn is diffused and activated in a silicon substrate, and 
diffusion layer 7a used as a source drain field is formed. 

[0032] Next, as shown in this drawing (f), the silicon nitride 8 with a thickness of lOOnm is deposited on 
the whole surface by CVD. 

[0033] Next, as shown in drawing 3 (g), the silicon nitride 8 is ********** e d by the reactive-ion- 
etching method, and the gate side-attachment-wall section is formed. 

[0034] Next, as shown in this drawing (h), phosphorus ion is poured in by using the gate side- 
attachment-wall section as a mask. The poured-in phosphorus ion is distributed focusing on the peak 
depth depending on acceleration energy inside a silicon substrate. Then, for example, 950 degrees C and 
heat treatment for 30 seconds are performed, Lynn is diffused and activated in a silicon substrate, and 
diffusion layer 7b used as a source drain field is formed. 

[0035] Next, as shown in this drawing (i), a titanium thin film with a thickness of 25nm and a titanium 
night RAIDO thin film with a thickness of 50nm are deposited on the whole surface one by one by the 
spatter. Furthermore, perform heat treatment for 1 minute at 700 degrees C among nitrogen-gas- 
atmosphere mind, a titanium thin film is made to react with a silicon substrate, and the titanium silicide 
film 9 is formed only on a source drain field. Then, the unreacted titanium thin film on a titanium night 
RAIDO film and an insulator layer is alternatively exfoliated, for example by the solution of a 
hydrofluoric acid, and the mixed solution of a sulfuric acid and a hydrogen peroxide. 
[0036] Next, as shown in this drawing (j), the silicon oxide 10 with a thickness of 300nm is deposited on 
the whole surface by CVD. 

[0037] Next, as shown in this drawing (k), opening of the contact hole is carried out to a silicon oxide 10 
by anisotropy dry etching. 

[0038] As shown in this drawing (1), after forming an aluminum film with a thickness of 800nm which 
contains silicon and copper, for example by a unit of 0.5%, respectively finally, patterning of this is 
carried out and the source drain electrode 1 1 is formed. Then, it heat-treats in the nitrogen-gas- 
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atmosphere mind which contains hydrogen 10% for 15 minutes at 450 degrees C. 
[0039] In addition, in order to avoid mixing of the metal impurity at the time of an ion implantation, 
20nm of oxide films may be formed on a polycrystal silicon film, for example, and although the ion 
implantation of a fluorine was directly performed into the polycrystal silicon film used as a gate 
electrode with this operation gestalt, you may perform the ion implantation of a fluorine so that this may 
be passed. 

[0040] Moreover, although the ion implantation of the fluorine was carried out with this operation 

gestalt so that a peak might come in a gate insulator layer, the acceleration voltage at the time of an ion 

implantation may be controlled, and you may carry out the ion implantation of the fluorine so that a 

peak may come to each in a gate electrode, a gate insulator layer, and a substrate. 

[0041] Next, the 2nd operation gestalt of this invention is explained with reference to drawing 7 and 

drawing 8 . In addition, since final structure is the same as that of drawing 2 , explanation is omitted 

here. 

[0042] Hereafter, the manufacturing process of the n channel MIS transistor of this example is explained 
with reference to drawing 7 (a) - drawing 8 (n). 

[0043] First, as shown in drawing 7 (a), the p-type-silicon substrate 1 of a field direction (100), specific 
resistance 4 - 6-ohmcm is prepared, and the isolation insulator layer 2 with a thickness of about 0.6 
micrometers is formed in the front face of this p-type-silicon substrate 1 by the usual selective oxidation 
method. 

[0044] Next, as shown in this drawing (b), the ion implantation of the fluorine ion is carried out to the 
front face of this silicon substrate 1 by for example, acceleration voltage lOkeV and dose lxl015cm-2. 
[0045] Next, as shown in this drawing (c), a silicon oxide with a thickness of 6nm is formed by thermal 
oxidation by dryness oxygen, for example, into ammonia atmosphere, this silicon oxide is exposed, a 
nitrogen atom is introduced, and the oxy-night RAIDO film 3 used as a gate insulator layer is formed. 
[0046] Next, as shown in this drawing (d), after forming the polycrystal silicon film 4, Lynn is diffused 
using phosphorus oxychloride (for 850 degrees C and 30 minutes), and Lynn is made to introduce and 
form into low resistance in the polycrystal silicon film 4. 

[0047] Next, as shown in this drawing (e), the CVD silicon oxide 6 is deposited on the polycrystal 
silicon film 4. Then, the ion implantation of the fluorine is carried out into the polycrystal silicon film 6 
by for example, acceleration voltage 30keV and dose lxl015cm-2. An ion implantation is performed so 
that the peak concentration of a fluorine may come into the polycrystal silicon film 4 at this time. Then, 
both the interfaces of the oxy-night RAIDO film 3 are made to diffuse the fluorine which introduced this 
850 degrees C in nitrogen-gas-atmosphere mind for example, into the fluorine introduced into the silicon 
substrate 1 by heat-treating for 30 minutes, and the polycrystal silicon film 4. Thereby, the fluorine 
concentration near both the interfaces of the gate insulator layer 3 becomes equivalent to the fluorine 
concentration near the center section of the gate insulator layer 3, or more than it. 
[0048] Next, as shown in this drawing (f), the polycrystal silicon film 4 and the CVD silicon oxide 6 are 
**********ed by the reactive-ion-etching method using a resist mask, and the gate section is formed. 
[0049] Next, as shown in this drawing (g), the lxl015cm-2 ion implantation of Lynn is carried out by 
using the gate section as a mask. The poured-in phosphorus ion is distributed focusing on the peak depth 
depending on acceleration energy inside a silicon substrate. Then, for example, 950 degrees C and heat 
treatment for 30 seconds are performed, Lynn is diffused and activated in a silicon substrate, and 
diffusion layer 7a used as a source drain field is formed. 

[0050] Next, as shown in drawing 8 (h), the silicon nitride 8 with a thickness of lOOnm is deposited on 
the whole surface by CVD. 

[0051] Next, as shown in this drawing (i), the silicon nitride 8 is ********** e d by the reactive-ion- 
etching method, and the gate side-attachment-wall section is formed. 

[0052] Next, as shown in this drawing (j), phosphorus ion is poured in by using the gate side- 
attachment-wall section as a mask. The poured-in phosphorus ion is distributed focusing on the peak 
depth depending on acceleration energy inside a silicon substrate. Then, for example, 950 degrees C and 
heat treatment for 30 seconds are performed, Lynn is diffused and activated in a silicon substrate, and 
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diffusion layer 7b used as a source drain field is formed. 

[0053] Next, as shown in this drawing (k), a titanium thin film with a thickness of 25nm and a titanium 
night RAIDO thin film with a thickness of 50nm are deposited on the whole surface one by one by the 
spatter. Furthermore, perform heat treatment for 1 minute at 700 degrees C among nitrogen-gas- 
atmosphere mind, a titanium thin film is made to react with a silicon substrate, and the titanium silicide 
film 9 is formed only on a source drain field. Then, the unreacted titanium thin film on a titanium night 
RAIDO film and an insulator layer is alternatively exfoliated, for example by the solution of a 
hydrofluoric acid, and the mixed solution of a sulfuric acid and a hydrogen peroxide. 
[0054] Next, as shown in this drawing (1), the silicon oxide 10 with a thickness of 300nm is deposited on 
the whole surface by CVD. 

[0055] Next, as shown in this drawing (m), opening of the contact hole is carried out to a silicon oxide 
10 by anisotropy dry etching. 

[0056] As shown in this drawing (n), after forming an aluminum film with a thickness of 800nm which 
contains silicon and copper, for example by a unit of 0.5%, respectively finally, patterning of this is 
carried out and the source drain electrode 1 1 is formed. Then, it heat-treats in the nitrogen-gas- 
atmosphere mind which contains hydrogen 10% for 15 minutes at 450 degrees C. 
[0057] For example, if the ion implantation of the fluorine is carried out so that a gate insulator layer 
may be passed when this invention is applied to the element in which hot heat treatment is impossible 
after the ion implantation of a fluorine, a gate insulation membrane structure is not reconstructible. If a 
fluorine is introduced into the polycrystal silicon film Used as a silicon substrate and a gate electrode like 
the above-mentioned operation gestalt, respectively, an ion implantation cannot cut the combination in a 
gate insulator layer, but a fluorine can be effectively introduced to both the interfaces of a gate insulator 
layer. 

[0058] in addition » although each above-mentioned operation form explained taking the case of the 
oxy-night RAIDO film as a gate insulator layer - SiH2 C12 SiC14 NH3 etc. - the silicon nitride which 
used and formed membranes, and NH3 etc. - the same effect is able to obtain also to the silicon nitride 
which nitrided the silicon-substrate front face directly and formed it Furthermore, when a ferroelectric 
film like BSTO (barium addition strontium titanate) is used, for example, it is possible to acquire the 
same effect. 

[0059] Next, the 3rd operation gestalt of this invention is explained with reference to drawing 9 , 
drawing 10 , and drawing 1 1 . This operation gestalt applies this invention to the nonvolatile 
semiconductor memory (EEPROM) in which electric writing and electric elimination are possible. 
[0060] In drawing 9 , the silicon thermal oxidation film 2 used as an isolation insulator layer is formed 
on the p-type-silicon substrate 1. 1st gate insulator layer 3a is formed in silicon-substrate 1 front face, 
and 1st polysilicon contest film 4a used as the 1st gate electrode (floating gate) is formed on 1st gate 
insulator layer 3 a. The fluorine atom (generally halogen) is introduced into 1st gate insulator layer 3 a, 
and the fluorine concentration near both the interfaces of 1st gate insulator layer 3a has become 
equivalent to the fluorine concentration near the center section of 1st gate insulator layer 3 a, or more 
than it. On 1st polysilicon contest film 4a, 2nd gate insulator layer 3b is formed, and 2nd polysilicon 
contest film 4b used as the 2nd gate electrode (control gate) is formed on 2nd gate insulator layer 3b. 
The fluorine atom (generally halogen) is introduced into 2nd gate insulator layer 3b, and the fluorine 
concentration near both the interfaces of 2nd gate insulator layer 3b has become equivalent to the 
fluorine concentration near the center section of 2nd gate insulator layer 3b, or more than it. 
[0061] CVD silicon-oxide 6a is formed on 2nd polysilicon contest film 4b, and silicon-oxide 6b is 
formed in the side attachment wall of the gate section. Moreover, n type source drain diffusion layer 7a 
is formed in silicon-substrate 1 front face near the ends of 1st gate electrode 4a by the ion implantation 
of Lynn, furthermore - the CVD silicon oxide 10 used as the layer insulation film formed in the whole 
surface ~ contact ~ opening of the hole is carried out and the aluminum electrode 1 1 which is wiring is 
formed 

[0062] Thus, it becomes possible by introducing a fluorine into both the interfaces of both the insulator 
layers of 1st gate insulator layer 3a and 2nd gate insulator layer 3b to also make the property of 2nd 
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insulator layer 3b the 1st dielectric-breakdown resistance and stress leak property of a gate insulator 
layer of making an electron tunneling by high electric field are not only improved, but formed in the 
bottom of 2nd gate electrode 4b which controls electronic receipts and payments homogenize. 
Especially 1st gate insulator layer 3a pours an electron into 1st gate electrode 4a from a substrate 1, or 
Conversely, since an electron is emitted to a substrate 1 from 1st gate electrode 4a, by introducing a 
fluorine into both the interfaces of 1st gate insulator layer 3a, the dielectric-breakdown resistance over 
the stress of the both directions can be made to improve, and it becomes possible to attain highly- 
efficient-izing and high reliance-ization. 

[0063] Hereafter, the manufacturing process of the nonvolatile semiconductor memory shown in 
drawing 9 is explained with reference to drawing 10 (a) - drawing 1 1 (m). 

[0064] First, as shown in drawing 10 (a), the p-type-silicon substrate of a field direction (100), specific 
resistance 4 - 6ohmm is prepared, and the isolation insulator layer 2 with a thickness of about 0.6 
micrometers is formed in the front face of this p-type-silicon substrate 1 by the usual selective oxidation 
method. 

[0065] Then, as shown in this drawing (b), the ion implantation for example, of the fluorine ion is 
carried out to the surface field of a silicon substrate by acceleration voltage lOkeV and dose 1x101 5/cm- 
2 through a buffer thermal oxidation film. 

[0066] Next, as shown in this drawing (c), after an ammonium- fluoride solution etc. removes a buffer 
thermal oxidation film, a silicon oxide with a thickness of 6nm is formed by thermal oxidation by 
dryness oxygen, for example, info ammonia (NH3) gas atmosphere, this silicon oxide is exposed, a 
nitrogen atom is introduced, and oxy-night RAIDO film 3a used as the 1st gate insulator layer is formed. 

[0067] Next, as shown in this drawing (d), with a thickness of 200nm it is thin to the floating gate 
polycrystal silicon film 4a is deposited on 1st gate insulator layer 3a. Then, for example, 850 degrees C 
and Lynn diffusion process for 30 minutes are given, and Lynn is made to dope and form into low 
resistance in this polycrystal silicon film 4a by phosphorus oxychloride (POC13). In addition, for 
example, silane (SiH4) gas and phosphine (PH3) gas are made to react, and you may make it deposit a 
polysilicon contest film including Lynn. Moreover, Lynn may be activated by carrying out the ion 
implantation of the phosphorus ion, for example, carrying out 900 degrees C and heat treatment for 30 
minutes in nitrogen-gas-atmosphere mind, and resistance of a polycrystal silicon film may be reduced. 
[0068] Next, as shown in this drawing (e), the ion implantation for example, of the fluorine ion is carried 
out by acceleration voltage 30keV and dose 1x101 5/cm-2 into polycrystal silicon film 4a. 
[0069] Next, as shown in this drawing (f), CVD with a thickness of 5nm it is thin to 2nd gate insulator 
layer silicon-oxide 3b, and with a thickness of 200nm it is thin to the control gate polycrystal silicon 
film 4b are deposited continuously. Then, for example, 850 degrees C and Lynn diffusion process for 30 
minutes are given, and Lynn is made to dope and form into low resistance in polycrystal silicon film 4b 
by phosphorus oxychloride (POC13). 

[0070] Next, as shown in this drawing (g), the ion implantation of the fluorine is carried out into 
polycrystal silicon film 4b by for example, acceleration voltage 30keV and dose lxl015cm-2. Then, 850 
degrees C and heat treatment for 30 minutes are performed in nitrogen-gas-atmosphere mind. Finally 
with this heat treatment, the fluorine introduced into polycrystal silicon film 4a is diffused in oxy-night 
RAIDO film 3a and silicon-oxide 3b, and the fluorine introduced into polycrystal silicon film 4b is 
diffused in silicon-oxide 3b. Moreover, the fluorine introduced into the silicon substrate 1 is also 
diffused in oxy-night RAIDO film 3a. It is made for the fluorine concentration near both the interfaces 
of oxy-night RAIDO film 3 a to become equivalent to the fluorine concentration near [ the ] the center 
section, or more than it, and is made for the fluorine concentration near both the interfaces of silicon- 
oxide 3b to become equivalent to the fluorine concentration near [ the ] the center section, or more than 
it by this. 

[0071] Next, as shown in drawing 1 1 (h), CVD oxide-film 6a is deposited on the whole surface. 
[0072] Next, as shown in this drawing (i), CVD oxide-film 6a, polycrystal silicon film 4b, silicon-oxide 
3b, and polycrystal silicon film 4a are **********ed by the reactive-ion-etching method using a resist 
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mask, and the gate section is formed. Then, oxide-film 6b is formed using the combustion oxidation 
style by the mixed gas of hydrogen and oxygen etc. 

[0073] Next, as shown in this drawing (j), the 5x101 5cm-2 ion implantation of Lynn is carried out. 
Then, for example, 950 degrees C and heat treatment for 30 seconds are performed, Lynn is diffused and 
activated in a silicon substrate, and diffusion layer 7a used as a source drain field is formed. 
[0074] Next, as shown in this drawing (k), the silicon oxide 10 with a thickness of 300nm is deposited 
on the whole surface by CVD. 

[0075] Next, as shown in this drawing (1), opening of the contact hole is carried out to a silicon oxide 10 
by anisotropy dry etching. 

[0076] As shown in this drawing (m), after forming an aluminum film with a thickness of 800nm which 
contains silicon and copper, for example by a unit of 0.5%, respectively finally, patterning of this is 
carried out and the source drain electrode 1 1 is formed. Then, it heat-treats by the nitrogen-gas- 
atmosphere mind which contains hydrogen 10% for 15 minutes at 450 degrees C. 
[0077] The amount of fluorines which can be made to introduce a fluorine into both the interfaces of 1st 
gate insulator layer 3 a and both the interfaces of 2nd gate insulator layer 3b, and exists in each interface 
by this becomes possible [ controlling by the dose at the time of each ion implantation ]. Therefore, it 
becomes possible to make the reliability over the electrical stress at the time of writing and elimination 
improve sharply. 

[0078] Next, the 4th operation gestalt of this invention is explained with reference to drawing 12 and 
drawing 13 . In addition, since final structure is the same as that of drawing 9 , explanation is omitted 
here. 

[0079] Hereafter, the manufacturing process of the non- volatile memory of this example is explained 
with reference to drawing 12 (a) - drawing 13 (k). 

[0080] First, as shown in drawing 12 (a), the p-type-silicon substrate 1 of a field direction (100), specific 
resistance 4 - 6-ohmcm is prepared, and the isolation insulator layer 2 with a thickness of about 0.6 
micrometers is formed in the front face of this p-type-silicon substrate 1 by the usual selective oxidation 
method. 

[0081] Next, as shown in this drawing (b), a silicon oxide with a thickness of 6nm is formed by thermal 
oxidation by dryness oxygen, for example, this silicon oxide is exposed into ammonia gas atmosphere, a 
nitrogen atom is introduced into a silicon oxide, and oxy-night RAIDO film 3a used as the 1st gate 
insulator layer is formed. 

[0082] Next, as shown in this drawing (c), with a thickness of 200nm it is thin to 1st gate electrode 
polycrystal silicon film 4a is deposited on oxy-night RAIDO film 3a. Then, for example, 850 degrees C 
and Lynn diffusion process for 30 minutes are given, and Lynn is made to dope and form into low 
resistance in polycrystal silicon film 4a by phosphorus oxychloride (POC13). 

[0083] Next, as shown in this drawing (d), CVD with a thickness of 5nm it is thin to 2nd gate insulator 
layer silicon-oxide 3b, and with a thickness of 200nm it is thin to 2nd gate electrode polycrystal silicon 
film 4b are deposited continuously. Then, for example, 850 degrees C and Lynn diffusion process for 30 
minutes are given, and Lynn is made to dope and form into low resistance in polycrystal silicon film 4b 
by phosphorus oxychloride (POC13). 

[0084] Next, as shown in this drawing (e), CVD oxide-film 6a is deposited on the whole surface. 
[0085] Next, as shown in this drawing (f), CVD oxide-film 6a, polycrystal silicon film 4b, silicon-oxide 
3b, polycrystal silicon film 4a, and oxy-night RAIDO film 3a are ********** e d by the reactive-ion- 
etching method using a resist mask, and the gate section is formed. 

[0086] Next, it is SiF4 as shown in drawing 13 (g). The silicon oxide 12 containing a fluorine is formed 
in the whole surface by the plasma CVD method using the mixed gas of gas and oxygen gas. Then, a 
fluorine is diffused from a silicon oxide 12 by performing 850 degrees C and heat treatment for 30 
minutes, for example in nitrogen-gas-atmosphere mind. It is made for the fluorine concentration near 
both the interfaces of oxy-night RAIDO film 3a to become equivalent to the fluorine concentration near 
[ the ] the center section, or more than it, and is made for the fluorine concentration near both the 
interfaces of silicon-oxide 3b to become equivalent to the fluorine concentration near [ the ] the center 
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section, or more than it by this. 

[0087] Next, as shown in this drawing (h), oxide-film 6b is formed using the combustion oxidation style 
by the mixed gas of hydrogen and oxygen etc. Then, the 5xl015cm-2 ion implantation of Lynn is 
carried out, for example. Then, 950 degrees C and heat treatment for 30 seconds are performed, for 
example, Lynn is diffused and activated in a silicon substrate, and diffusion layer 7a used as a source 
drain field is formed. 

[0088] Next, as shown in this drawing (i), the silicon oxide 10 with a thickness of 300nm is deposited on 
the whole surface by CVD. 

[0089] Next, as shown in this drawing (j), opening of the contact hole is carried out to a silicon oxide 10 
by anisotropy dry etching. 

[0090] As shown in this drawing (k), after forming an aluminum film with a thickness of 800nm which 
contains silicon and copper, for example by a unit of 0.5%, respectively finally, patterning of this is 
carried out and the source drain electrode 1 1 is formed. Then, it heat-treats by the nitrogen-gas- 
atmosphere mind which contains hydrogen 10% for 15 minutes at 450 degrees C. 
[0091] Thus, the amount of fluorines which can be made to introduce a fluorine into both the interfaces 
of 1st gate insulator layer 3a and both the interfaces of 2nd gate insulator layer 3b, and exists in each 
interface becomes possible [ controlling by fluorine concentration in the fluorine content silicon oxide to 
deposit ] by diffusing the fluorine contained in the fluorine content silicon oxide 12 from the side of the 
gate section. 

[0092] In addition, although a fluorine content silicon oxide is deposited after gate processing and the 
fluorine is diffused from here, you may make it make a fluorine introduce into the polycrystal silicon 
films 4a and 4b and the gate insulator layers 3 a and 3b in this operation gestalt, by carrying out the ion 
implantation of the fluorine from across to a substrate 1 after gate processing, as shown, for example in 
drawing 14 . 

[0093] As mentioned above, although each operation gestalt of this invention was explained, this 
invention is not limited to these operation gestalten, can deform within limits which do not deviate from 
the main point variously, and can be carried out. 
[0094] 

[Effect of the Invention] According to this invention, by introducing a halogen into both interfaces, such 
as a gate insulator layer, problems, such as dielectric breakdown of an insulator layer and a low electric- 
field leakage current, can be improved sharply, and it becomes possible to aim at improvement in the 
reliability of an element, or a property. 



[Translation done.] 



http : //www4 . ipdl j po . go . j p/cgi-bin/ tran_web_c gi_ej j e 



11/30/03 



(19)B#H#tttf (J P) (12) Q ffl !|5 |^ ^ $| (A) 



#$m 1-97683 

(43)&HB ^11^(1999)4^ 9 H 



(51)Inta* M»Jf2# F I 

HO 1L 29/78 HO 1L 29/78 3 0 1 G 

27/115 27/10 434 

21/8247 29/78 3 7 1 

29/788 
29/792 



mm* m&m.<n9t& ol (*i2H) 



(21)mH## 


#879-252448 


(71)tfJ«A 


000003078 














(22)tilMIB 


¥jSfi9^(1997)9«17H 




}*^/ll»/ll«ffi^K«JI!l»T72#tt3 








(72)«9I# 






























(72)389!^ 






























(74)«3BA 


4ME StflE (*6«) 




(54) [ISIOSW 











(57) 

t. r- h**4 0W*tt»;:*fj£LTJBjfiS*ifcv--.* 
• KU>f >tt»*«7 a, 7 bi:S:*«r< tfc^L. r 




(2) 



tefflW- 1 1 -9 7 6 8 3 



1 

ffiJ5&?>^ n y 4 c ttttJtR0RI?£ti]'f'* 
[fll*#2] ***±Kl6*R*4hLTJBjSSi'i.fc* 

v>T, *rE**ffcftCP«rEM©«lS#U^nr>jc* 

n y > «r lllEfeltRQfflJKB tcfcHfc 
ft t + & ^»Hc8EftoSA^£. 
[ft** 4] ^SffcLK^n^vSfcfc^tfLfcWl 

IfflEJftl 0*S±»c/Nny>3E****Ufc»2 0*6» 

1 OSSfcO#ffifi#(^ny>7c3gwiftjKj4*SEfcl o 
^^RoRflE^l^^ifeiKS^^^ny >7c^Oiif|J!iEi: |e| 

* t tz i± **iJ3Lh-c*' i) . Htrtass 2 o«i»R«>flirE)it i 

y7tm<r>m&i>m% 2 o*e*aR<oRi¥:£i6]tf i *8B 

t *#fti:1-«¥*#i*Ko 

«*siife^#iwa:tt««k, iwe»io**±i-*2 
HtriH^ 1 owsofiUftwaonKrEffE 2 «igo 

1 ©m«0**#U#ALfc^ny>7C**lWE* 1 <0 

wn»E» 2 ois^Mtt c« a l a o y > 7c» * m 
Eg 2 <rc^RopjfiiBatci£ffcS-ti:* r t tlfftti-* 



2 

0«6»R*^LT3BJ«S*v/c*2 0K*t«r^ft< it 

*+***flc««w«a*tt»;iJv»T. hie* i <o&m 

R. ^1^)11, ^2<7)it6i»RSO f ^2<75SgSr^-^- 

£*i ->®/SS*tfclS 1 
R. $l<^tl> ^2COifgi^RSO f ^2CO^;g$rS : 7^ 
n r>7C* 3 0«6»R*«lfiL, :«»3 
0«aWH**S*ife^ny>x*<r«rE»iat» f »2 

o**Ruitii*s* <& - 1 «-#f^t-r-&^«ff^Bwsi 

[0 0 0 1 ] 
[0 0 0 2] 

fc'*»»ttiMMM * 'J (EE PROM) KftSESft* 
r- HBMkK^h >*^*64fRi LTWBSfi 
tiaiSCMiClRKlOMV/cmi 

ot^< 0 y- nankRu±E«>J: d 4Av»«*3i«enin 

[0 0 0 3] ftjfcttffil-im&y- K«»R-Cld\ ffM 
*RfcJ&SU *fte>0**tttfc#te«r*HlliLT*'<7 

nrsjto L^Li*^. y- hmmwti) { i-t ti-m< 

4*>3Rtt-Cli, ±EO^^-y ? SriS^i-r tl±H*lc4 
[0 0 0 4] 

40 [0 0 0 5] ±Efi6*OMBUWL-C4r**L 
[0 0 0 6] 

IfittR) t^UrJBBESii^affi (y-h*«) k. - 
so ElfiMkRwWE+SftfcwWEaftaWWEKSfco* 



(3) 



ftfflW- 1 1 -9 7 6 8 3 



3 

[0 0 0 7] ftlcWKIi, LTy'J =»>S«. 

^l&tfglff^fcSirftltR (* + ->ff KR) S£ 

R) , SSt Lt^'i -> 'J 3 >ISA«*lf t,H4 0 4 

R*JBv»4 - 1 1> ^t&X-3bZ> 0 

[0 0 0 8] r-H6J*R0 5"j3>*«fco 

#EiS#tf>#ffijfi£/i»::{±, v'J ^vojfclS-g-^IS-g- 
s i -his^o**** 

7 7fi:tHt4;ti:i>), ^i7.ji/^-j)*Sv> 
S i -F***3Btfti-*ii:4»-cS*o HB*K, 
i-0 (*v»iiN) - S i tt-frU 7 ? *j&*flUfl 
U Si-0 (sgv>»iN) t S i -F tlzfrmirZZt 
■C, IS* ia'T^-So rfticit), y- 

h fctMrcffi*4l*ftB»mr$]iDL'fc**0T D D B (Ti 
me Dependence Dielectric Breakdown) Y— 

-So 

[0009] men, y- n»ii:t+->t-f h^-f 

y- H6HROW*BK7 5'*^#ALfci:*OflliHl 

L«tt£»^Wfgfitt£&lcM*£-COy- h*g|£R^ 
O^ffifiAfi: (Charge to Breakdown : Qbd) JSL, 
«fttliifg^«S^O^«^^PSr "ln(-lnU-P))" tL 
tSLtvSo vTtLHi^tf, y- MffcjiRopJfiStc 

h*g^Rv7)-^^)^M (r 
- h«fe»R<oy- h^ffii: y'j3>loM) 

> <b ST- £ L liScif x&^A h ti -6 

r- hmS^^fc&AL^&^KIiefcS^** 

>^$r*AL/c*^(CI±, *->-r*iO:£fr^?>^££A 
[0 0 10] Z.<Di. n I". l»K»'JJU.fcitlf, «ny> 

s-ffljx.^- t^Dr^t^^o {£o-c, y- hm^m<r>m 

[0 0 11] BfJie%^A(citc&i-^#igtt:?ll:<7?^ji7J 



4 

ttli, ¥^±C|»R**LT««S*lfc*«i:, C 

c*»#, ifflE^RatTOE*«©«j«WK^nr> 

7C§? OSr < i: i/NnyvSr-g-tr^gO-f £&A 
L. *AS*ifc/xoy>x**«rE«6»ROW*lfit=l£ 
tt ■*-.&„ ftatttKtt. y- 

hffiMsi5j/r- h*s«*RK*f lt. y-h*e*£R 
<¥^uY>Ttmilk&<r)\£-?tiH z> i. o tc ^ * > & a 
10 £?fvv ^llliot^nyvst^y- h«i»RO 

[0 0 12] ifc, l»E»l3A»=i*lS+4*i»»«ll«> 
«it*ftli, ***±H»»R«r^LTJB*Siifc«« 

y >7C^£l|frE^ROW#MKj£tfci? -<*•* w t *®m. 

trn&u *<r)feY-\--&mm&.m^uY>jtm*<( 

Ufy- FSffi1»^RtcjSCAL^^nr>7C^«-y- h*6 

[0 0 13] t»K#2fffiKJ:*il;r. y- h*fe»R<0^ 
l-^*6«J n y > tc^St zgA-f ,5, i t ^-c § ^ 
/.:*> (Wlxlf, ffitScL/./NnrvTC^y- h*6fgRO 

) , ^feUiE^fjJ: -9 IC, TDDB#tt«a 

30 #flrtrr- natRofliRtttfliis^icfc^-ci 

[0 0 14] Wlx.tf. y- hSffi«0^ B B B->'J 3>R* 
**»XLJ: d t L/c*^. H«»R*«RffcR-e*. 

tzWi&lzli. y'Ja^Ifity- h&mmto&ffiizm 
^^yf-f l>7^ hmcMStit^y'^vi 

J: o T 7 y Wi£tfc7WP©J $ v 'J 3 > t**zs' 

ni5i±, ^ftwoftmizn^xY- vtm 

miZ7 y ?ff£igA Lfc^-g-W 7 y «<OSi?77[S] 60 7*0 7 
r -f)^/TLfci(?)f*4#, t^yf-f h7^f KRW 

so [0 0 15] ttz. mm%l&B<r>Jjmz£tU£. 



(4) 



1 1 -9 7 6 8 3 



5 

**o 8 2 #§<7)}5i£K ^r- h 

10 0 1 6] *»WK«***<MHlli. 

ri&f8.2titz% 2 OS® (^2<7?r- bttfi: 3> hn 

fc£4>4<£fc#u die* i <o*mm<r> 

^co^nyvx^OiftSA 1 !*^ 1 <Oii£iiiR£>R!¥;£fi4' 

$> *) , we* 2 ooiftRaffrE* i <oss t <»ww&® 

^*2©lftltR©R»*fa+*»i£««'*o^>5c* 

[0 0 17] ftSWKtt, Uy'J a>*«. 

IK) *vMiv>; n >a.tf£5[t;&»c>4**&fifcR (v'Jnv 
SffcR) , 1 2 <?)SSt L t =^ 'J •> 'J n v^ffi 

[0 0 181 flMeSMBt-iftUT, iwwKoiJsjffiBK^n 

MMfcRA^ft 2 0«t»R**t-€»iiO l-^ n y > tc 
*Wl««*Rro*»**»tt** h U* "J 

;H-*8 2 wtSTro^ 2 ro«»ROl#tt * 

[0 0 19] 1»E»WBKttlS+4*SfW6*©»it* 
*i»flE±H»lW«*»Rt^L-C«**iiJt»l 

i:, IWE»1«)«S±U»2«)*6»R 

^^•LTJKfi£5tLfcS2 0«gt Sr^4< £ t#1--£>¥ 
ig^ficOK^7?j£UiJv>Tx 4>4 < £ it frE¥*tt, 



6 

fflTER 1 OlfiOflMEttXCflWK* 2 OttSOfltAttt: 
0>flUK#K*^Lfc'MJy >5c**WE* 1 OffilftRO 

PfJHHK&KS-*. ate* 1 o*«oflMt#;RimE* 

2 0**0*j8#K*ALfc>*n^:/5c**1WE*2 0 

[0 0 2 0] lftEIIWBKWfci- 4 

Si^7?Sli> **flc±H»l«>«liR«r^LTJg«**t 

io jft* ft lWE»10*S±tc»2 0 
I^R*^LTfJjfiSft7t»2 0*«fc*il*4< it* 

R, SKOtf, *2O(M«X0 f »2OtfS:'<>- 

R, ^1C0S®. »2 0»»RXa'*2 0**«rWd^ 
ny>5c**^*1-&*30**tR*JBJ*U -OS&3 

o*6tiRn*#s*i^D*'>7c*ti!(rE«f i 2 

[0 0 2 1] WE#«it*ifefc <t fitf . £ 1 RVm 2 <75 

&x.-tz>z£tfx-£z>tz#>, urEftWA-ca^fcotra 

*H. l^RO«Rtt#m.tL-C*?-0«Rtt*#tt«> 

[0 0 2 2] 

[0 0 2 3] Sf. ;MWJ«>*10*iBBffiKov*-C\ 
HI, H25.C/H3 LTUi^-f 4 Q 

[0024] Ull ICjoV^T, pS->'J n vg«l JttC 
30 i± , *7-»MI«lkR iii'/'Jav JRBMfcR 2 jOTB* S 

3 (t + vt-f hT'f KR) A'*M?ntv^ 0 icor 

?g) )) { SA?Jitv'4o ;o7 y^ojftJSi±. y-h*e 

IftR 3 ©M*ffiiS«Oi»BEi f r- b 3 W«f *Si5J£ 

y'J =r>R4* f ^BS:#ifrv^ 0 
40 [0 0 2 5] t tz. ^bIv'J 3>R4±lC»iC VDv 
'J 3 >RftR6*«»***i.-CiJ 0, y-ni4oii 

u i± su^^r 1 4 * ^ y a > a<kR 8 * f $ *t-c 

-5, i^:, y- HI 4 OiJiJIiStf o ■/ 'J a > *« 1 It 

ffiUli, 'J XO-f t J: o"C dIOV-A • KU 

Z> a se,U, ^aSH3gja**tfc*W«»Ri:44CVD 

v'J 3>®HbRl otzi±3>^^ h?LjJ*raPSft. 

50 [0 0 2 6] «7, lll^Ltnf-f^Jl'MIShy 



(5) 



1 1 -9 7 6 8 3 



7 

>v**OSfiiXgi::ov>-c. 12 2 (a) -0 3 (1) 

[0 0 2 7] t-f. 02(a) KSti ? tfdxIfM 
(10 0) , ifcJSSU - 6 n c m<0pl-/') 3 y§ 

BI2 *r»j*+4o 
[0 0 2 8] <fclc, |b]0 (b) tr^l-iT^, tfflxtfg 

RfcJBjSLfcft. ■enjx.ifr >*-r (N H 3 ) 7y*£ffl 

*RfcLTfi*K^#*ASfifc:**5'"J->r h?-f KR 

tiSf S 2 0 0 nm^gsV/ 1 ) 3 >& 4 fcJtffi-T 

(POC 1 3 ) *fflv»T'J (8 5 Ot:. 3 

[0 0 2 9] #UZ, |W|0 (c) K^1-«t -7 ^ffitz, 
mz-\£m&W.&8 0 k e V, K-Xfl x 1 0 iScm-ZT 
V •y^Sr'f * >%.X-r& e iOii, -f * vfeAfift?) 
7 y**>ftjg##li, **v^ h^W KR3**fcf- 
?t Ltv'J 3 1 arT^ttft-> 'J n >14 

#B5l«fC8 5'0.r, SOMMIfSIi:^ ->>; 

3 >»« 1 , r- h t&rnm 3 &&&&& -> 3 >r 4 k 

aA.*fLfc7y*** # - h&mm3 OMRffilzfoftZit 

[0030] mia u) k>m-.i:$h, 

V3yK4±CCVD5/ 1 j3y»fkBt6SrJt«i-4. ft 

v» T . #*£ B a a 'J 3 > flg 4 & 15 C V D v'/ 3 >&fbJK 6 

[003 1] mia (e) (-/T-riTtc, r- has 

t LTWx.lf; >£ 1 X I 0 iScm-z-f * >j£A 

Si^A/^-izflt^i-s fcf- LT*MI>1- 
*o -toft, fll;ilf, 9 5 0t, 3 o wnn&Mmzff 

[0 0 3 2] mm ( f ) l-^-f J: 9 £E 
£10 0 nmfly'J 3 >fiffcR8**C VDttKJ: »)Jtft 

[0 0 3 3] £tz, 03 (g) U^i-J: ?tc, -><J n> 
[0 0 3 4] |s|0 (h) t-^i-J: -7 k. y- MU 
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ff1-*^-^as?*«ti.W:LTfl'*1-*. -toft, flx. 

If, 9 5 0*0, 3 o&m<o#-Mm*ft*>\ 'J 3 

[0 0 3 5] |S]0 (i) U^i-iTlZ, 

$2 5 nmiDf-f >MBUiVW2 5 0 nm<0f ^yf'f 

a^^HK*, 7 o 'or-ci^moi&aisfcfT''^ 

io ■f-^>*'#ESr->"; 3>*KfcRiEs-e-, y-x • KUf 
>®i£.hic<£>*^* >v"it'f KR9 -f-O 

ft, «*.iX7»fb)c*Blo**iit, ttttfcjHMbkXo 

9)&Buso+* >mmzm$it£)izMm-tz> B 
[0036] ^ic ma ( j ) ic^i-iTic, ^rffi^i? 

$ 3 0 0 nmO'/'J n vKffcJK 1 0 «rC VDStZi 0* 

[0 0 3 7] fS|BI <k) ic^i-i^n, **ftK 

7U-;f>/CJ:Dy'j3 ^KffcJKl 0 IC3 h 
20 *-;uS-g8Pi-4 0 

[0 0 3 8] SftU, ( 1 ) tc^-f i t IC ->•; 3 

->^LTV-* ■ FH 1 -f-O 

tt. 4 5 0 1? 1 5 fl-IW. tK*«t 1 0 

[0 0 3 9] «?4J. **Jfef^-ct±7-7^W-f^->ftX 
ItY- h««fc«c«^«fi->'J 3>Rf KK*fT-3t 
* f , 'I' + ^f^A^O^^^OrlA^jgltS^tolz, 
30 #«ft5/'; 3 >R±K*ftil«rWilf 2 0 nmML>. 
wn$-aia$-tir* «t -5 (CVy^co-f^VfiAi-ffort 

[0 0 4 0] 4fe, ^ItKMBffl-Clir- M6«Rtf utr 
-^* f < -Si -7 tC7-7*^^^->r±AL^* J , 

- hmmm<VB.v l &tiL$><r>-t:tiz-'tiiztL-?rf<. z «t ^ 

[0 0 4 1] *»W«)li , f2 0*16»18Uov»r. 

40 i±gi2 tHtST-**fc*i>, -ifiiSiWli^a&i-*,, 
[0 0 4 2] 1ST, 2|E0fJ(O nft^AMISh7>y^ 
^StiilfglconT, 0 7 (a) -0 8 (n) Sr#B3. 

[0 0 4 3] if> 0 7 (a) izm-TX "7 IC ^Jx.lfffi 
yjte (10 0) , Jtfifii4-6ncmff)pIy'J 3 

aWttffcftUXoTII* 0. 6 // mSSO^^SS^ 

[0 0 4 4] ^cu, IbIH (b) n^i-i^t;, ^<75->'; 
so 3>^tgi<7)g®t:7 y^-T^->^. CTxifin^Si 
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OkeV, K-Xg 1 X 1 0 l5cm-2-CM *>i£A-f<& 0 

[0045] mm (c) iZTF-rxni^ m*.im 

&mm~ <£ <&&&ftl- iotSS 6 nmfly'J 3 vKffc 

[0 0 4 6] ISIH (d) ItTjvf <t ^ #tefiv 

T'J (8 5 Ot:, 3 0 fcffvv 

[0 0 4 7] -fcl-, |b]I2 (e) U^i"«t -9 #*§iflv 
'j3>J&4±UlCVDv'j3>g{fc|g6 : £:ii«-f& 0 ft 

E30keV, K-Xgl X 1 0 i5cm-2-e^*Vr£ Al- 
io -<ot s^-ySEOfcr-^aflE*'^*^'; 3 >iu 

tfg.m%-m%.*x & 5 or, 3 0fl-WiilItSlt 

3>^4tf^«AU/j7y^Sr, -f^i/i-^ Y 9 * KR 
3 OMIF'ffl outfit S-^-So ^tLtciO, r-h*e#JR3 

&C0 7 -y t W**v»»i **lia± t*4. 
[0 0 4 8] RB (f) UjjrfJidU. £ttfl-> 

'J 3 >-K4MCVDy'J 3 >&fk&6 * 

[0 0 4 9] HIBI ( g ) K^i- <t 0 r- h SB 

*77^t LTWxIf 'J 1 x 1 0 l5 C m-2^ * >&A 

a. * ;v 4? _ n-css-r £ \£ - * gg $ * *.i-\z L r 

*o *«>ffe. 9 5 OH. 3 0#W«)ft«a*lT 

v», 'J >£v'J 3 v««+tl£1HcLflHtfkS*» v-* 

[0 0 5 0] B 8 ( h ) IC^-t i } K, ^ffitcJ? 

?100 nmOv'J 3>gfbR8 £C VD&KJ: v*t« 

[0 0 5 1 ] ( i ) Ktts-^I 7 v'J 3 > 

&fbK 8 *RlStt>f * > * v *- > ^tttc X •) i ? f- > V 

[005 2 ] ram ( j ) ;:^tii u, r- MBJ 
MSI5«r-7X^ t LT'J >"f *>££A-f-5> 0 itASfifc 
U W ->•; 3>*«rtgB-cjjni£^7-Ji'^-i-'K 

If, 9 5 CC, 3 Q&mM&ilBM&ff^* 'J>£v'j3 
LflrttffcS*, v-x • KUOlMt 
ft&£fMi 7 b SrffM-f*o 

[0 0 5 3] ^IC IBJH (k) KSWJ: ^ U, ^ffiKJJ 
$ 2 5 nrnWJ ^SSIK&tfll £ 5 0 nmCDf-* >v"-f 

tc, m^h^*, 7 o orT-i^rB^ostfttii^^fv*, 
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>f!l*Jil-<OA7^^ J'i/'J-'M KR9 £ff£JiSc-f £<> -f-O 

[0054] ram ( i ) (^*-r<t •? t-, -kw\zm- 

$3 0 0 nmOv'J 3>K-fkKl 0 fcCVDttKJ: v*t 

[0 0 5 5] raiH (m) IZTF-TZ 0 C, J»*ttK 

io y/i:ii)yV3>SftIl Oi:n>^? h 

[0 0 5 6] ram (n) i 5 (=. ->y 3 

0 0nm«7;^-'>Al*iSU:t, iftSr^? - 

f^, 4 5 Or-Cl 5 5MB, tK^S: 1 0%#trg*5?H«: 

[0057] «x.iir. 7 vm^* *>&\m-&iBL<7>gk 

20 - h|fi«llfcail-r*J:dK7 7**>f ^>?±A-r^ 

E**«!8«> «t ^ K, v 'J 3 vaMRRVr- hQ&t tt 
^ ymz-zix^tiv v %*QX1rix\S. Y 

[0 0 5 8] fti*. hiKltKfc 
Lttt'/t-f F7-f KR*r«KkorttWLfc4 f . 
ilf S iH 2 Cl2^SiCl4 tNH 3 ^i:*«rfflv»r 
30 fomLtz's') 3>Sft)K^, NH3tt'ty'J3>$« 
* itSSfk LXWt&L 1z -> V a > Mffcil Kit L T 

[0 0 5 9] ->:u, #f&^<7>g3oHifcff^i;ov>T, 
iii 9. iiiomii i i&mLxisLwrzo ^HiSiJ 

•fr^^e'J (EE PROM) [Z-&&BR'&MffiLtzi><?)X'$> 
40 ^ 0 

[0 0 6 0] 09 tC*!V>T, pI-/'J 3 >g« 1 ±IC, 
*T73-lt*6»R t U h v 'J 3 > DKttfbK 2 *^fi!t $ it T 
v>6 0 v'J h^R3 a 

* { fM$KTi5 D , m 1 <or- Hf6i^R3 a±UI±£l 

h^g (7a-f -r >yy- v) ttez>%i<otf 

•J->'J3VR4 ai^a»<tTi«>4. 1^1 COY- 
R3 aUli^^asiR?- (-*fl!U=li/^nr>%*) . 
A£ttTJ3»). h*6»R3 aOMI^ffiJfifilco 

7 y^iSS*^ 1 or- hi^R3 aCOtf*SKa^<0 7 
50 ■;mi&%.tm%F$L^l* J til&±£ 4oTV>4, ^160^ 
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'J '/'J3>I4 a±Kli0 2Or- hi|gi|£R3 

sti-c&t). m2<r>Y- h&mm3 b±tcii®2or- 

YW& (3> hn-;uy- h) t % h m 2 Otf\J v 'J 3 
VR4 b**3K*S*i.Tv»6 0 g2<or- h*6*5R3 bi: 
l±7 7fEf (HKWKH:>M3y>7C*) rt*igA$*lT 
Js»K SI2or- h*&l§R3 b<r>mWW&®<n-7 v^fe 

2 or- v «*r 3 b o* &&&m<n 7 y mmm 

[0 0 6 1] *2«)#'J y'j3Vl4 b±i:ttCVDv 
•J 3VBHfkR6 aJi f »l«3*L-Ci»9, Y- h SBOHJglC 
livU 3>KftR6 bri^jaSfiT^*,, fclO 
Y- hS£4 a<?)iSi5e(0-/ , j3-/MiSli:ii, 

NffifMK £ 44CVDi"J3 vMffcR 1 0 Kli 3 > ? ? 

[0 0 6 2] :«J:tI:. £ 1 or- h*6*£R3 a Stf 

0 2or- h*£*iR3 bOW«»)ROWIS l MK7u'3(5«: 

1 toy- hJUKROlMtttUUfttt** h U*'J-*#te 

-A-t4*20y- hmj&4 bT\Zj&l&2tlt:1IS2 Ol6 
*R3bwira«>iMiffcS**£fc* c *Nei:«r*o 4* 
miOY- htmm3 a l±, *«1 ri*e>^iF-$:0 1 

or- h*«4 aicaxtfco, ii:»iwr-n« 

jgSrgllor- h*fc!iR3 a©W#ffiK*A.1- Z>Z 

wti'-CS, iSttfgfb, iSll^ftS-al^-r 

[0 0 6 3] tlT, 9 9 LfcTJK&tt**** * -J 

OSitlgKov^-C, HI 0 (a) -Ull (m) £# 

[0 0 6 4] *?\ II 1 0 (a) ic^-ti n tz, flj*. 
If, B*f£ (10 0) , Jt«t/t4-6nm«pffl->'J 3 

oa*?*ffcttlCJ:oTff £ 0. 6 /« mSHEO*^** 

*r 2 4„ 

[0 0 6 5] &v,»T, I^H (b) (C^-T iTi:, flRl* 
^777 ftttffcRfra LT ^ 3 v*«o«H»*t=. 
«*jX7?*4*>*ioaMLEl 0 k e V, K-Xfil 
x l 0 i5/cm-2tM * >SAtS. 

[0 0 6 6] $UZ, mm (c) Kgrf J: ii:, '(77t 
i&ttfcR* 7 -y itr *j u LfcfiL « 

X-I^ISKfCiS^tiaoTi? 6 nmO'/'J = 
>»fbR*JB*U CTxtfTV^e-T (N H 3 ) 

m i: z. o -> <; 3i > b)S * Hi L r a «■ * A 

L, 01 or- h^t^St + vt-f hv-f KR3 
a *3gJ«+4o 
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[0 0 6 7] ££|S|BI (d) KSrf J: "9 U, 01 or- 
Y tfiiffcR3 aii:7D-f< >^r- b ttchW-Z 2 0 
0 nmO#*S a B B v';rj>R4 a It^'t, ffl 

*.tf**->ttffc , j > (poc 1 3 ) i^-t *j, 8 5 or, 

3 o»Mwv>jtiiMaa«r«L, wO#.^ B B B ->'; 3 >r 

4 atC'J >t K-e>^LTft«fitfk5**« 
«Alf->9> (SiHi) ^i*^70 ( P H 3 ) 

-ex, ->■; 3>R^it» 

[0 0 6 8] #1-, (e) Cftii 
'J 3i >K4 a«f»U, «£tf7f *-f*>*ina«S3 0 
keV, K-Xf 1X10 Vcn-2-e>f *>ffiAt4, 

[0 0 6 9] #.iz. mm (f) izifii-X n \z, 0 2 or 
- h&mmtZZmZ 5 nmOC VDv'J 3>»fkR3 
b, 3 > h n-jur- h ttiiPS 2 0 0 nmO^jttS 

J"j3>R4btil«a5i:i«t*. «^r, F!I x. tf^J- 
20 drv^b'J > (POC 1 3 ) UJ: «3 , 8 5 or. 3 0* 
BOU VitftttatlftL. ^B a av'J 3>14 b«*>K'J 

[0 0 7 0] ISIH (g) IC^-ti^tC, #*§ a B a v 

';3>R4 b«f »C «ilflraa*BE3 0 k e V, K-X 
11X1 0 i5 C m-2T-7 7f 4-f^>i±At2.„ ^v^T, 
IffI^tT"8 5 CC, 3 Ofi-fflV&mmZff 7, - 
OlfeftiStcJ: I) , #-*Sb b bv"J 3 >R4 a+U 

*ASht7 y*li*4r5/-*"f l-7-f KR 3 aS^/'J 
3>KfbR3 b^trlfittL, #Bfty'J3'/|4 b*tc 
30 |ASftfc7 y^liv'J 3>KfbR3 b«*"UJtlk-r*. 

t^hy-f KI3 af Ktt»i-*o tit- <t , **5/ 
T-'f h7-< KR3 a^Mfffifi§<0 7 7f SS^-E-tf)* 
*SBfi^07 y mi&m t PI**v»»±**i£l±»c4:* J: t 
IZL, '>';3V»fkR3 bOM5?-ffii5^07 -y^ftS** 
-g-0**SBfi^07 -y ^?tJSt ISl^s£v>t±-5-tlfiL±i: 4r 
^ X n iz-fha 

[0 0 7 1 ] Ull (h) izfp-i-X n -£Wlz 

CVDKfbR6 a **«•*- 4. 
40 [o 0 7 2] ifcic, (b]I1 ( i ) IZTF-f J;t C VDK 
fbR6a, #-*S B B B v';3>R4 b, ^ ->'J3>KfbR3 
bSO'^fealv'; 3 >R4 a S'l/vX ^ ^rfflv^T 

Slott-f *>x-y*->^auj: DiTfy/L r- h 

^"Kfb^<ci:*^ffl^T^bR6 b*3BlSi-4. 

[0073] ram (j) i^tiic, wxif; 

5 x l 0 i5 C m-2-f * >&A1--S 0 -f-Of^» OT^-lf. 
9 5 0"C, 3 0«?raoS,ja.S«:tTVV 'J>«rv';3>^ 

50 *t£ffcS7 a^ff^fiEi-^c 
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[0 0 7 4] >Xlz. mm ( k ) izm-f * -5 ^ffiirlp 
$ 3 0 0 nmOv'J a^Ufcll O^CVDfti:J:0« 

[0 0 7 5] |B]|9 ( 1 ) izm-r t 0 M^i±K 
[0 0 7 6] SmiC> mEB (m) t 0 > ') =• 

->7LXv-x ■ Ku-f >SSi l 

f£, 4 5 0tt-15OT, *** 1 0%£-traSf*IMl 
[0 0 7 7] iflUJ: «K 3B.1 <r>Y- h«lil&3 a OP5 

#BS^2<7)r- h^i3 b<omwm\zyym^m 

itz. -irti-iftW&Wlzft&irZ 

[0 0 7 8] Xll, *»WO*4O*«0B»»wOV»r, 

HI 2X^11 3 «r#ra.LTSi^i-*o ft*. Mi 

O 

[0079] ^wo^aatt^'j ©satis u 

ov>"C\ 112 (a) -013 (k) £&B?.LT&9H- 

[0080] S1\ 112 (a) i:ftX-5K, Mz. 
I4\ M^fi (10 0) , Jt*Sa4~-6ncmWpa->'; 
3>*Ki*ftL, ^OpIy'j3yi«iwSIi: 
fi-^cOiS^KftfeCiorlf? 0. 

[0 0 8 1 ] mil (b) tc^i-i^tc, Wxtfft 
<»»3Rt;j:ai5fe»fbt-J:orJ?S6 nmcOv'J n >&fb 
Bt*J&rtU Mz.i£Ty*=-TifA&m%.'PlZZ<r>i'>) 

L> m 1 or- HHMt 4:4 4 h 9 4 KR3 
a H«t4. 

[0 0 8 2 ] mm (c) K^i" J: -5 IC, 

KK3 aii:*l«r- 2 0 

itf**^*fb'J > (POC I 3) UJ: »K 8 5 0 t» 
3 0»WJOV Vj£*«,a*ifcU #tt*S"J ^>I4 a 
tC'J K-lf>^LTfilSfitfbS*4o 
[0 0 8 3] ^ic. mm (d) i:^f ®2<7?r 
- M&ltlRi: 5 nmOCVDy , J3>SftR3 

b, I2«y- hVM 2 0 0 nm -> 
'J a>R4 bfcilttBiUJiirrio «Ev»T, flJxt*** 
vfflfb'J > (POC 1 3 ) i:i *K 8 5 0t, 3 0*H 
O'J >4£»«a4rltL, ^ B ->'J3>g4 bf »=U > 
4- K-k">rLtl«ft?tJc 
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[0 0 8 4] mm ( e ) iZTp-t-* n £MU C 

VD&fbJ&6 a ^rltffi-T^o 

[0 0 8 5] Wim (f) ICjj*1-J:5K, CVDK 

ffcR6a, 3>R4 b. , -> , J3>BEfkil3 

b, *ttflv"J 3>K4 aj^t + vt'f h 5 -f KR3 

[0 0 8 6] 12 1 3 (g) Izm-tX "9 CTx.14* 

S i F 4 #*£BE*5!r*0«£-j!r**JBi/»fc7 p 5X"3'C 
io VDttKH, iIi:7'?f^§tt4y'j3vMI 
1 2<rJB(Ki-4o «x.tfa**IMt«l'Tr8 5 0 

t\ 3 0«-WO«HaaSr»-rct»CJ: «K y'invKft 
Hi 2*»e>7-sr**a:tks**. ■) . ->t 

h5-f KM 3 a WW*ifii£«© 7 

U y'J =i>»'fbK3 b<75W#®fi^c0 7 -ySffta^E- 

[0 0 8 7] PJI2 (h) tc^-TJ: n Tfc^&tf 

bSrJKfiK-r^o iBE^T, 0UX.I4"'; >5r5 X 1 0 15^-2^ 
^>f±A1-*o «iLlf9 5 Ot, 3 0»MOJR 

fcSfcfr^, ') >£->M IcttlBtL-CftttfbS. 

•5) o 

[0 0 8 8] ^tc, H0 ( i ) n^i-J; -5 ^ffitcjf: 

^ 3 0 0 nmOy^>Mll O^CVDfttCi ^* 

[008 9] ran ( j ) ua^i-j: ^ jc, **ttK 

30 v >f jr. y * > J: 0 -> 'J 3 >KftK 1 0 U n > 9 2 h 

[0090] ran (k) ^ ->'J 3 

*it-??tL9ix.\*0. 5 %i*o^i--&J»$ 8 
0 0 nmfOT^^^ABI^ML^:^ ^ftfc/**- 
;>^Ltv-x ■ KU>f 1 H&jSL-t&o 

f*, 4 5 0 r-C 1 5 jJ,H, 7fcSt£ 1 0 %^trM*#a^ 

[0 0 9 1 ] lOJ:^:, r- h «coffl|ffi*»e> 7 y 
[0 0 9 2] *H«JBS8U*v>Tli, r- hiJPX 
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n K Ltd iv> 0 

[0 0 9 3] JJl±, *«H«**M0B»Kov»T8«iL 
[0 0 9 4] 

[HEWffiJjifci&iBl 

[HI] ^^O^lSD f ^2<0HiS^U#SMI S 

b 9 > v* * 9 <omi8. zmt tz«fmm a 

im 2 ] *&wnm l <7?nss^ffii-#-2)M i s h ? > ->* 

[H3] ^SfiOfflOXWgSCftiMI S >y 

/-Ho 

[H5] t + vt-f h 7* KBt©W*ffi»::7*J|t**A 

Ho 

[H6] QbdW71' TOi'fl-^Kon-c^LfcBlo 
[17] ^ftfi«}«2 0iMS!li:ffiMI S (>7>y 
* 9 <D «aiSO— « £ ^ L fclgKfffiHo 

[El 8 ] *f&93<7)£ 2 WHJfi^® t^-&M I S h 7 > •>' 

[HI] 
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[BO 10] 3 0*it»lR(:«*^««tt*i» 

fit > * 'J <0liiglg£0-g|5£ jj? L fclgWiEIBo 

[mil] 3 o£ffij&8tiift«TOi8tt¥* 

[HI 2] *&9JaJMoft^l!ll=ffl«TOi«l£4Mi 

[HI 3] *&HO«MO$tfcfi£££ft«7«%1£¥* 

[114] *%(pjwg 4 o£ttftMRI-ft<&7lf 
fM * 'J ©aatrgKo^r*-©— «*JEMLfc t # o 

iff S H 0 

3-y- btmn 

3 a-«iwy- httlfR 

3 b-&2<ny- h&mm 

20 4 ...y_(.^g 

4 a-*lor- 

4 b-*2 0r- hSffi 

6.6 a, 6 b-5"J nvttfkR 

7 a. 7 b-V-* • KU-f > 

8-na«itii 

9 ~> «J -9- Kg 

1 0 •—>>; n>gifb)S 

1 1 — • KU'f >i£H 
1 2-7y***J"j3>«fkK 

[14] 
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(C) 




[08] 
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[011] [HI 2] 




